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ABSTRACT

The residual effect of the recommended and the 2-fold recommended rates of
abamectin, flauzifop-p-butyl, lufenuron, mefenoxam plus and pymetrozine, in addition to the
recommended rate of the mineral fertilizer (Moncammonium phosphate (MAP)) and the bio-
fertilizer (Microbine) was determined on the adult and immature stages of the earthworm,
Aporrectoda caliginosa. Most of the agrochemicals with 2-fold recommended rate caused
harmful effects by decreasing the total soluble protein content of earthworm, while the
recommended rate of treatmenis had liftle- effect. In the adult stage, the 2-fold rates of
fluazifop-P-butyl, lufenuron and mephenoxam plus caused the highest% reduction (50.77,
48.29, and 47.12), respectively. In the immature stage, pymetrozine, abamectin and
mefenoxam plus caused 58.43, 53.30 and 53.07 % reduction, respectively. On the other
hand, the results exhibited that the mineral fertilizer (M.A.P.) caused the highest reduction
effect on protein content, in both adult and immature stages, of the earthworm among all
used agrochemicals at their recommended rate revealing 44.20 and 40.48 reduction %.:
Meanwhile the recommended rate of the agrochemicals, with a little exception (MAP),
caused transitional effects on GOT and GPT specific activity in both stages of earthworm. At
the 2-fold recommended rate, it is clear that all the agrochemicals elevated the GOT and the
GPT transaminases specific activity of adult and immature stages. In the adult stage, the
highest increase of GOT specific activity was obtained by fiuazifop-P-butyl, mefenoxam plus
and abamectin {354.42, 223.15 and 213.84%), while, lufenuron and abamectin caused the
highest stimulation (222.68 and 201.80%). of GPT at the 2-fold recommended rate. In the
immature stage, the highest increase % of specific activity of GOT, was achieved by
treatments of iufenuron, pymetrozine, abamectin and mefenoxam plus, at the 2-fold R. rate,
showing the highest values as follows: 375.12, 303.69, 263.92 and 227.85%, respectively.
The highest increase % of GPT specific activity with 2-fold R. rate recorded by treatments of
pymetrozine, lufenuron, abamectin and mefenoxam plus (296.08, 230.99, 21543 and
197.83%), respectively. Comparison between the two stages of the earthworm with respect
to the effect of agrochemicals on the total protein content or GOT and GPT transaminases,
the results indicated that, immature stage was more sensitive to these agrochemicals than
adult stage. The treatment showed a degradable properly of the tested pesticides where
their effects are not persistent in the treated soil no more than 3 weeks.

INTRODUCTION

Earthworms _have'the major role in the breakdown of organic matter,
releasing and recycling of nutrients. The physical effect of earthworms on
soils was resulted from excavation of burrows and production of casts
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(Sundaravadivel, 1998). Moreover, earthworms play a great role in the -
fertility and productivity of cultivated soils as cleared by many authors
(Edwards, 1965, Van Rhee, 1965 and Anne-Grace, 1996). In addition,
some scientists clarified that earthworms played a role in the humification of.
the organic matter and productivity of soil, so the earthworms are
considered one of the members in the series leading to the formation of
humus. _ :

The widely used of pesticides has created a biotic factor which
affecting almost every ecosystem and are extremely toxic to earthworms.
Many studies have shown that they caused marked decrease in ‘the
earthworm populations when applied to varieties of terrestrial ecosystems,
These were occurred due to the condensed agricultural production which
required heavy use of pesticides to alleviate countless pests (Drewers and
Zoran, 1987 and Maurya and Chattoraj, 1994)..

However, the transaminases GOT and GPT have a role towards the
utilization of proteins and carbohydrates. In addition, these enzymes are
involved in the breakdown of amino acids into a-keto acids, which are
responsible for metabolism through the Krebs-cycle as well as electron
transport chain. Liver tissue in mammals is rich in GPT. Therefore, GPT
content determination is more important than GOT. It is reported that
certain pesticides were effective against the activity of enzymes in
earthworm indicating detrimental effect. So, earthworm could be used as
"biomarker" to evaluate the soil pollution [Edward and Lotfy. 1977, Chabert
Fayolle (1995), Ismail et al. (1997, ,) and Mosleh et al, (2002, p)]. The
safety of pesticides is of a great importance to avoid unwanted side
influence either on earthworm or on structure, composition and fertility of
soil (Stenersen and Quien, 1980).

Little information is available about the use of earthworms as
biochemical indicator of environmental contamination (lL.ofs-Holmin, 1983;
Pizl, 1988 and Edwards and Bohien, 1995). The present study was initiated
to estimate the influence of certain recent agrochemicals (certain pesticides
and fertilizers) on the total soluble protein and the activity of GOT and GPT
enzymes of the earthworm "Aporrectoda caliginosa" (adult and immature
stages). Furthermore, to reveal the best range of these agrochemicals
could be compatible with IPM program.
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' MATERIALS AND METHODS

Agrochemicals used:-
A.) Pesticides used:
1) Abamectin (Vertimec 1.8% EC) (bio-insecticide and acaricide).
2) Lufenuron (Match 5% EC)* (Chltln synthesis inhibitor).
3) Pymetrozine (Chess 5% EC)® (insecticide).
4) Fluazifop -P- butyl (Fusilade Super 12.5% EC) ® (Herblcade)
5)-Mefenoxam plus (Ridomil Gold Plus 42.5 % WP) ® (systemic fungicide).
B) Fertilizers used
1) Microbine ® [Commercial-multi nutrient (biofertilizer)]:
mixture of P-dissolving and N, - fixing bacteria (Azospirillum,
Azotobacter, Klebsiella and Bacillus ...etc).
2) Mono Ammonium phosphate (mineral fertilizer):
Chemical name: Ammonium dihydrogen phosphate (NPK 12—60~- 0).

The commercial formulations of the tested pesticides and fertilizers
were used in this study are according to Egyptian Agriculture Ministry
recommendations. The pesticides used in their aqueous dilutions were
sprayed on the tomato plant surface using a pot sprayer. All rates were
calculated according to soil surface area of the experimental pots. The used
recommended rates of the pesticides were 40 mI/100L, 1000 miffeddan
area, 160 mi/feddan area, 800 gm./feddan and 240 gm/feddan area for
Vertimec, Fusilade super, Match, Ridomil Gold plus and Chess,
respectively. o

The pesticides as previously shown with two rates of application
(the recommended and 2-fold recommended rates) were applied on the
vegetative tomato plants. The moisture content of soil was adjusted to 60%
of its water holding capacity (WHC) and was maintained during the course
of study.

As for the bio fertilizer (Microbine); the recommended rate (500
gmffeddan) was added beside the plant roots, covered with a little of sail,
while the recommended rate of the inorganic fertilizer (Mono- ammonium
phosphate 200 kg ffeddan), was added onto the surface of the experiment
pots. The experimental pots were then irrigated just after fertilization.
Preparation of soil samples:

A sandy loam soil was collected from free pesticides area attached
to Agricultural Research Station, Sabaheia region, Faculty of Agric. Farm,
Alex. Univ., Alexandria Governorate. Soil samples were air—dried, crushed
and sieved through a 2-mm screen. Soil samples were placed in perforated
black plastic pots (2 kg capacity and 20.0 ¢m depth each), mixed
thoroughly with dried organic manure (0.5 kg fertilizer/100kg soil}, sown
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with broad bean seeds to activate the soil and sown another time with
tomato seeds (Castlerock variety-5August 2003) which were mixed with
(Phosphorine) hiofertilizer.

Rearing technique of the earthworm:

Earthworm, Aporrectodae caliginosa CARISTOTLE (B.C), adult and
immature stages were collected by hand sortlng methods from agricultural
fields located at El-Tarh and Tabia regions, Alex. Govemorate. These
earthworms were identified according to Zoology Department, Faculty of
Science, Alex. Univ. (Moursi and Dekinesh, 1984 a, b). Earthworms were
reared according to the methods of Moursi and Dekinesh (1975 &, b).

The earthworm adults were transferred onto soil surface, then
the pots were covered by mousseline cloth which were closely tighten by
rubber ring to prevent worms from escaping and allow ventilation, then
placed them into metallic cage (2m X 1.0 m X 0.3 m). The pots were
maintained at laboratory conditions for successive generations where,
several eggs are laid into the cocoon, but after an interval of about 12
weeks usually only asingle young worm. emerges form the cocoon.
Performance of the earthworm treatments:

‘Thirty days after sowing, tomato plants were treated with the
investigated agrochemicals according to the above mentioned application
programs. The water content of soil-pots were kept to be at 80-90 %
saturation value. Therefore, an adequate amount of water was added to
compensate the water loss during the study course.

The experimental pots were divided into four groups The 1% group
was treated with the pesticides and fertilizers, the 2™, 3™ and 4 ® groups
were treated 1,2 and 3 weeks after the treatment of the first group,
respectively. Afterwards 10 adults + 10 immature stages of earthworms
(Aporrectoda caliginosa) were placed on the top of each pot, including also
the "untreated" check.

The experimental pots were covered by fine gauze, closely tighten by
rubber ring to prevent worms from escaping and allow ventilation and then
incubated at 25 * 1°C, 80-90 % R.H. Three replicates were used for each
treatment. After one week of incubation, the percent mortality values were
recorded and then corrected by Abbott's formula (1925). The body weight
values of alive worms were recorded and the total soluble protein of
earthworms tissue were assessed. Also, the activity of both GOT Glutamic
Oxaloacetic transaminase (AST) and GPT Glutamic Pyruvic transammase
(ALT) enzymes was determined. :
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Biochemical assay:

One gram of earthworm was homogenized in 10 ml of 02 mol/L
phosphate buffer (pH 7.4) using Polytrone Homogenizer. The crude
-homogenate was centrifugéd under cooling (-4 °c) for 20 min. at 6000 xg
(5500 rpm). The . obtained supernatant was subjected to total protein
determination {at 540 nm) according to Gomnall ef al. (1948). The color
absorbance was determined by the Spectronic 21 D spectrophotometer.

The activity of GOT and GPT enzymes was determined
spectrophotometrically (at 530:550 nm) in the supernatant of treated
earthworms, according to Retiman and Frankel (1957) using commercial
product kits supplied from Diamond Co., Egypt. The activity of GOT and
GPT enzymes is expressed as unit per liter of the earthworms homogenate
(U/L) referring to kit- includes conversions. '

RESULTS AND DISCUSSION

1- Effect of agrochemicals on total soluble protein of
earthworm, adult stage of A. caliginosa.

Data shown in Table (1) indicate the effect of the pesticides at the
recommended and the two fold recommended rates as well as the
recommended rate of Monoammonium phosphate and Microbine on both
soluble protein and reductlon percent of soluble protem of the adult stage of
A. caliginosa.

At the recommended rate, the results showed that certain treatments
gave a little decline in protein content while others induce intensive
reduction. The highest significant decrease was induced by M.A.P. {4.54) at
the 1% week, microbine, MA.P. and abamectin (12.39, 12.78, 13.06 mg
protein/m! homogenate) at the 2™ week. The decreasing effect was
continued at the 3" week by all treatments and disappeared at the 4" week
except by MAP.

At the 2-fold R. rate, the agrochemtcals intensively decreased. the
soluble protein content. After the 1% week of treatment, the highest
decrease was achieved by abamectin (3.38 mg protemfm’l homogenate
supernatant). Pymetrozme was the most effective in reducing the protein
content after the 3¥ period of evaluation followed by lufenuron and
mefenoxam plus when compared with. the check, where the protein content
values were 4.12, 4.16, 4.23 compared with 13.44 in check mg protein/ml
earthworm homogenate, respectively.

The general means of the protein level effect indicated that the
agrochemicals clearly decreased the protein content of earthworm tissue.
The treatments showed that fluazifop-P-butyl at 2-fold R. rate caused high
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reduction on soluble protein content of earthworm tissue, followed by
lufenuron and mefenoxam plus at the same rate of application, where the
values were 6.75, 7.09 and 7.25 mg protein/ml homogenate, respectively,
while the untreated check was 13.71. Lufenuron and pymetrozine at the
recommended rate showed 11.11, 11.48 mg/ml homogenate showing no
significantly differences than control. On the other hand, according to the
use of the recommended rate, the significant reduction in the total soluble
protein was achieved by both used fertilizers (Monoammonium phosphate,
(7.65) and Microbine, (10.01) followed by abamectin (10.28), mefenoxam
plus (10.37) and fluazifop-P-butyl {(10.92 mg/ml homogenate),
consecutively. These findings showed that certain treatments with
recommended rates gave a little decline in protein content of the earthworm
body weight in soil plots while others induce intensive reductions.

Table(1). Effect of certain agrochemicals on the total protein of
adult stage of earthworm A. caliginosa.

Agro-chemicals Rate Protein level (mg/mlj at different weeks

1 week 2 week 3 week dhweek  Mean

lufenuron R 798de+0.2 1576a+07 542cd+02 1526213 1111ab
2R 749e:+01 11.01cd:06 416d:01 569ef+03  7.09e

pymetrozine R 1441a+0.7 1419abc06 9061b+09 B831cd+04 1148ab

2R 1283b+08 1403cdx11 412d+02 440fx02 8B84cde

abamectin R 908cd:0.1 1306bcd+08 B834b+05 1064b+08 10.28 bed
2R 338h+00 13.34abct04 621c+02 780d+07 758de

fluazifop-p-buty! R 924c+00 1522204 012b:05 f011bc+05 1092b
2R 6.13f+00 978d+09 618c+06 489101 675e

mefenoxam plus R .946c+00 1495a+07 687¢x02 1021b202 1037bc
' 2R 564fg+00 11.29cd+11 423dx02 783d+07 7.25¢

M.A.P. R 454¢+ 01 1278bcde 0.7 622¢c+02 7.05de+03 7.65de

Microbine R 1252b10.19 12.3%cd102 635¢+03 8.77bcd+.6 10.01becd
Check - 14752+ 08 16.72az04 13442211 888bcz11 1371a

* In a column, means followed by the same ietter(s) are not significantly different at 0.05
probability ievel. .

* R: Recommended rate . * 2 R: 2-fold recommended rate *M.A.P.: Mono ammonium
phosphate

Data in Fig. (1) illustrates that the percent reduction, throughout the
whole study period, on the total soluble protein revealed that the
agrochemicals had deleterious effect on total soluble protein especially at
the 2-fold rates, where and fluazifop-P-butyl, lufenuron and mephenoxam
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plus caused the highest% reduction (50.77 48.29, and 47.12), respectively.
The results exhibited that the mineral fertilizer (M.A.P.) caused the highest
depression on protein content of earthworm among all the used
agrochemicals at their recommended rate, where the reduction % were
4412, 2699 and 25.02 % for MA.P, Microbine and abamectin,
respectively. It is obvious that the least deleterious agrochemical of the
used ones is pymetrozine at both used rates.

The present results are similar to the data reported by Ahmed et
al. (1991) who found that decreasing the growth rate and reduction of
soluble protein of earthworm were comrelated to the increase of
diflurobenzuron concentrations. Ismail ef al.(1997,) showed that residues of
atrazine caused a significant effect on total soluble protein content of
earthworm A.caliginosa., Ismail et al.(1997.) indicated that the previous
pesticide caused significant decline of soluble proteins content of A
caliginosa. Mosleh et al. (2002.,, 2003) found that both aldicarb and
endosulfan significantly reduced the growth rate and the total protein
content of earthworm, L. terrestris.

“%reduction of total soluble protein

€ B & 8 B

=k
=]

=

R. rate 2-fold R. rate '

Fig. (1): Residual effect of certain agrochemicals on % reduction of
total protein of earthworm, adult stage of A. caliginosa
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2- The effect of agrochemicals on total soluble protein of
earthworm, immature stage of A.caliginosa:

Data shown in Table (2) and Fig. (2) revealed that the agrochemicals
decreased the soluble protein content of immature stage of earthworm
tissue. As regards to the recommended rate, pymetrozine and
M.A_P.induced significant decrease throughout the sequential four week-
intervals. Whereas, the least content was achieved by pymetrozine (8.15)
in the 1 week and by M.A.P. and pymetrozine (5.43 and 5.62 mg/mi) in the
3" week. Moreover, at the 2-fold R. rate the least total protein content was
related to pymetrozine (3.71 and 3.44 mg protein/ml homogenate) after the
3% and the 4™ week, respectively. While, abamectin recorded (4.78) more
decline after the 3™ week of application. It is obvious that the harmful effect
of both used rates of treatment increased gradually and reached the
maximum effect at the :3™ week post-treatment, then began to decrease at
the 4" week. _ . '

The calculated general means of the total soluble protein, throughout
the four successive weeks of investigation post-treatment, indicated that the
agrochemicals decreased the protein content of the earthworm tissue.
Pymetrozine at the two fold R. rate caused the highest reduction in soluble
protein content (5.35) followed by abamectin, mefenoxam plus and
lufenuron at the same rate of application (6.01), (6.04) and (6.31),
respectively compared with 12.87 mg protein/ml homogenate in untreated
check. Regarding to the recommended rate, MAP induced the least soluble
protein content (7.66 mg/ml) followed by pymetrozine (7.87 mg/ml).

As for the reduction % on the total soluble protein of immature
earthworm, the 2-fold R. rate of treatments for pymetrozine, abamectin and
mefenoxam plus caused 58.43, 53.30 and 53.07%, respectively. At the
recommended rate, MAP. and pymetrozine achieved the highest
reduction% comprising 40.48 and 38.85%, respectively.- Noticeably, the
least harmful agrochemicals to the soluble protein in the immature stage of
the earthworm were Microbine, fiauzifop-p-butyl and lufenuron among
those used at the recommended rate, revealing 18.18, 20.59 and 23.23%
of reduction, consequently (Fig. 2).

It could be concluded that most of the treatments with 2-fold
recommended rate caused harmful effects to the total soluble protein of
earthworm, . while the recommended rate of treatments had little effect in
comparison with check (untreated). The residual effect of lufenuron,
abamectin, fluazifop-P-butyl and mefenoxam plus showed an initial effect of
decreasing the soluble protein then became transient at the 4™ week of the
treatment showing a degradable property of these pesticides and they are
not- persistent pesticides in the wused soil not more than
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Table (2). Effect of certain agrochemicals on the total protein of the
immature stage of earthworm A. caliginosa

Agrochemicals  Rate _ Protein level (mg/ml) at differant weeks
1% week 9d week 3 week M week Mean
jufenuron R 15482201 863d+03 T3ax09 B09b+04 Q88 b

2R 757103 680e+05 526bed+06 562e+03 6.31 &f

pymetrozing R B.15ef£03 942cd+02 562bcd+3 B82Tbx09 7.87 de
2R G34g+05 T9dex11 371dz04 3441101 5.361

abamectin R 820cd+008  108%9cx05 TI7axl7 7.78b £ 0.8 8.81 bed
2R 5869400 7T97de+04 478cd+00 549e204 6.01ef

fluazifop-p-butyl R 8.64 de + 0.1 13.52b+08 B.10ax06 1080ax07 10.22bc
2R 8.25ef+00 864 cdx0.8 755a04 579de+01 7.81de

mefenoxam plus R 972cx00 913cd+04 823208 T42bcd+0 B63cd
2R 641900 660ex08 S510cd+07 603cdes00 6.04ef

MAF. R 8.69c+ 0.1 971cd+03 543bct06 5B2de+05 76Gde
Microbine R 144306205 1317bx01 683abx02 759bc+05 10530
Check - 1438b+02 1688a=08 B47az0B 176a+12 1287 a
* In a column, means followed by the same letter(s) are not significantly different at 0.05
probability level.
* R:Recommendedrate = 2 R:2-fold recommended rate® M.A.P.:Mono ammonium phosphate
= 70 -
£ 60 | o e
o ! @ lufenuron
@ "
B S0 § mpymetrozine
| E 40 | o abamectin
= o flauzifop-p-buty!
;g 30 | | mmefenoxam plus ||
70 | aMAP '
§ - mmicrobine
P bt Y |
i
B

R rate 240dR rate

Fig. (2): Residual éffact of certain agrochemicals on total soluble
protein of earthworm, immature stage of A. caliginosa
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Comparison between the two stages of the earthworm with respect to
the effect of agrochemicals on the total protein content, the results
indicated that, immature stage was more sensitive to these agrochemicals
than adult stage. These finding results are in line with reported by Ahmed et
al.(1991), Ismail et al.(1997,,) and Mosleh at ef a/(2002a,b), (2003).

3) Effect of certain agrochemicals on the activity of the
transaminase GOT (AST) & GPT (ALT) of earthworm, adult
stage of A. caliginosa in soil.

Results in Table (3) indicated that GOT specific activity in
A.caliginosa was high in agrochemical treated soil plots especially at the 2-
fold recommended rate after the 3™ week of treatment. Where the highest
values were occurred by fluazifop-P-butyl followed by M.A.P., pymetrozine,
mefenoxam plus, lufenuron and abamectin 20.20, 20.09, 16.84, 16.54,
13.01 and 12.57 W/L/mg protein/min, respectively. However, the highest
increase of specific activity of GOT, along the sequential four weeks, was
occurred by abamectin (19.14) at 2-fold R. rate after the 1¥ week of
treatment, and the highest increase (36.91 U/L/mg protein/min) obtained by
fluazifop-P-butyl at the double rate after 4 weeks of application.

Means of GOT specific activity, among both rates of application,
could significantly be arranged as follows: fluazifop-P-butyl (19.04) at 2-fold
R. rate > mefenoxam plus (13.54) at 2-fold R. rate = abamectin (13.15) at
~ the double rate = M.A.P. (12.43) =z pymetrozine (11.85) at 2-fold R. rate >
lufenuron (11.59) at the double rate > fluazifop-P-butyl (8.48) at R. rate >
abamectin (6.58) at R. rate = lufenuron (6.46) at normal rate = mefenoxam
plus (5.86) at R. rate = pymetrozine (5.21) at R. rate = Microbine (5.16) =
check (4.19). It could be concluded that the used agrochemicals, at their R.
rates, did not differ significantly than the untreated check, except the
treatment of M.A.P. and fluazifop-P-butyl. On the :other hand, all of the

pesticide treatments, at their 2foid R. rates differed significantly than ..

untreated check.

The same trend was shown with the increase % of the mean of GOT -
specific activity values (Fig,, 3) during the whole period of the four
successive weeks, where fluazifop-P-butyl, mefenoxam plus, abamectin
and lufenuron at the 2-fold R. rate recorded the highest values as follows:
354.42, 223.15, 213.24 and 176.61%, respectively. However, the R. rate of
the agrochemicals caused a little effect on GOT specific activity except
M.A.P. and fluazifop-P-butyl (196.66 and 102.39%). It is worth to note that,
the biofertilizer {Microbine) proved more safe than mineral fertilizer
(M.AP.).
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GPT enzyme activity affected by the tested agrochemicals was
illustrated in Table {4) & Fig. (3). The agrochemicals caused stimulation of
GPT specific activity during the evaluation periods showing that abamectin
at 2-fold R. rate caused the highest increase of GPT specific activity (10.66
U/LUmm protein/min) after 1 week of application. At the 2% and the 3%
weeks, fluazifop-P-butyl and mefenoxam plus at 2-fold R. rate caused the
highest increase of GPT specific activity (4.68 and 7.98 U/L./mg
protein/min), respectively. Moreover, lufenuron (at 2-fold R. rate) caused
the highest increase (8.86) after the 42 week.

: At the end of experiment, it was found that the mean of the specific
activity of GPT (U/L/mg protein/min} could be arranged as follows:
jufenuron at 2-fold R. rate (5.83) = abamectin at 2-fold R. rate (5.46) =
fluazifop-P-butyl at the double rate (5.40) 2 mefenoxam plus at 2-fold of the
normal rate (4.46) = pymetrozine at the double rate (3.88) 2 M.A.P. (3.45) =
Microbine (2.74) = abamectin at R. rate (2.63)= mefenoxam plus at the
recommended rate (2.58) =fluazifop-P-butyl R. rate (2.48) = pymetrozine at
the normal rate (2.36) = lufenuron at the recommended rate (2.33) = check
(1.81).

Table (3). Residual effect of certain agrochemicals on GOT specific

actmty of earthworm aduit stage of A. caliginosa

Specrﬁc actwrty {UlLimg protein/min} at different week- intervals

Agrochemicals Rate

Tnweek  2¥week  Jiweek  4hweek  General mean ;{’e:llm

- fenuron R 726ex05 429cd+2 878dex.d 551ef204 G46e 54.18

2R 11.94b+08 578003 1301ct .6 1562cd+ 11.59be 176.61

pymetrozine R 356hi+0.2 5.0%ct0.1 541fgx04  6.77ef+05 5.21de 24.34

2R 481+ 03 618004 16.84ba06 . 19.57b+0.4 11.85b¢ 182.82

abamectin R 5dfx (j.1 548bc+04 904d+04 6.66ef 04 £.58 de 57.04

2R 19143+ 5 587b203 . 1257cx2  150cdxt3 13.15b 213.84

fluazifop-p-butyl R 581001 503bct 2 .8.78dexDf 14.26d+12 832cd 102.39

2R 966d:01  10.10a209 2020114 36.19a10.4 1904 a 354.42

mefenoxam plus R 47fg+01 4.23cd202 6.83ef 0.0 - 7.56ef 06 5.86 de 39.86

2R 11.15c0.1 9332405 1654b+11  17.15cx 2 1354b 22315

MAP. R 12940105 B87a:05 2000:08 780ex04  1243b 19666

Microbine R 424gh201  A73d 02 680F£03 5.87ef 205 5.16de 2315
Check - 307i£03 350d+03 4799103 540106 419e -

* In a column, means follswed by the same letter(s) are not signiﬁcantly different at 0.05 probability
level. .
* R: Recommended rate  * 2 R: 2-fold recommended rate * M.A.P.: Mono ammonium phosphate
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Table (4). Residual effect of certain agrochemicals on GPT activity of
earthworm, adult stage of A. caliginosa

—

Speaﬁc activity (U/Limg protein/min) at different week- intervals

Agr

demcas s ek Fweok 4wk Genera ot goners
. : mean

 lufenuron R 181g£00 220d+01 279ex01 253dt02 233b 2905
2R 519c+01 342¢x03 585bx0.2 886205 583a 22268

pymetrozine R 123it01 361bct02 162ft01 319cd:02 241b . 3347
2R 151h+01° 429abx05 347det04 627b£03 38%ab  H4M

abamectin R 279ex01 359bct03 1.50fx01 254d:+02 263b 4537

2R 1066ax01 381bct01 369cdt01 366c:03 546a 201.80
fluazifop-p-butyl R 143hiz00 226d+01 36cdes02 ~ 254d+0.2 246b 36.10
2R 573b+00 468a+04 567b+06 553bx02 540a 198.89
Mefenoxam plus R 097kx00 235d+00 474c+01 258d+0.2 258b 4246
2R 2551x00 413bct04 798a+06 3.18cd:02 446ab 14678

MAP. R 3430d:01 254d:01 433cd:.2 3510:02 345ab 9101
Microbine R 126j£00 256d:00 391cd:04 323d:02 274b 5159
Check - 094k£00 217d+00 159f+04 253d+03 181b -

*.In a column, means followed by the same letter(s) are not significantly different at 0.05
probability level.

* R:Recommended rate *2R. 2foid recommended rate *M.AP.. Mono ammonium
phosphate

The reduction % of GPT specific activity increased due to the
treatment of the agrochemicals, whereas, abamectin, lufenuron, abamectin
and fluazifop-P-butyl at two fold R.rate recorded the highest values as
follows: 221.68, 201.80 and 198.89 %, respectively. However, the least
deleterious pesticides, in this respect, is pymetrozine at its both tested rates
(Fig. 3).

Moreover, according to mean activity of enzymes and the reduction
percents during 4 weeks, the elevation of the specific activities of both GOT
& GPT enzymes was a little significance by the application of
recommended rate in comparison with the check, except M.A.P. and
fluazifop-P-butyl for GOT and/or M.A.P. for GPT. On the other hand, all
tested agrochemicals,: at the 2-fold R. rate, significantly increased the
activity of the two enzymes mdrcatmg that GPT was hlgher e#evated than
GOT enzyme.
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Fig. (3): Resi;h;ai éffect of certain agmchelﬁic_.a_ls_ r:m GOT and_ {ET_
specific activity of earthworm, adult stage of A. caliginosa

Reviewing the obtained results, it could be proved a negative relation
between the activity of the studied enzymes and the soluble protein
content. The present observation are similar to the data reported by Ahmed
et al(1991), Ismail (1997,,) and Beltagy (2000) who showed a parallel
effect between the reduction of growth rate, the decrease of total soluble
protein, and the elevation of transaminases activities.

4) Residual effect of agrochemicals on the activity of the
transaminases enzymes, GOT (AST) and GPT (ALT) of
earthworm, immature stage of A. caliginosa in soil.

Results in Table (5) and Fig. (4) showed that GOT specific activity in
immature worms treated with agrochemicals especially at the double rate
was higher than that of the check (untreated) where the highest values
were occurred by lufenuron after 1, 2 and 3 weeks (16.54), (18.52) and
(19.41) U/L/Img protein/min, respectively. However, after the 42 week of
treatment, pymetrozine at the same rate of application recorded the highest
value among all agrochemicals or the inspected period, (33.52 U/L/mg
protein/min). Also, after 2™ week of treatment, abamectin at the 2-fold R.
rate recorded high elevation on GOT specific activity, (19.76 U/L/mg
protein/min).

It is clearly evident to note that, the agrochemicals involved Microbine,
abamectin, fluazifop-P-butyl, lufenuron, mefenoxam plus, and pymetrozine
had a slight effects on the general means of GOT specific activity at their
recommended rate in comparison with check (5.59, 5.79, 5.82, 5.95, 6.38,
and 7.02), respectively. On the other hand, all the te:sted pesticides, at the
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2-fold R. rates, induced significant increases. of the GOT specific activity,
where lufenuron and pymetrozine recorded the highest value of general
means (19.62 and 16.67 UILImg protein/min) respectively. :

: The means could significantly be arranged as:follows: Iufenuron
(19.62) at 2-fold R. rate = pymetrozine (16.67) at double rate = abamectin
(15.03) at double rate = mefenoxam plus at 2-fold R. rate (13.54) =
fluazifop-P-butyl at 2-fold R. rate (10.75) 2 M.A.P, (8.91) 2 pymetrozine at
R. rate (7.02) = mefenoxam plus at R. rate (6.38) = lufenuron at normal rate
(5.95) = fluazifop-P-butyl at R. rate {5.82) = abamectin at R. rate (5.79) =
Microbine (5.59) = untreated check (4.13 U/L/mg protein/min).

The same trend was obtained with increase% of GOT specific activity
at the 2-fold R. rate treatments of quenuron pymetrozine, abamectin and
mefenoxam plus showing the hlghest values as follows: (375.12, 303.69,
263.92 and 227.85%), respectively (Fig. 4). Reference to these results at
the recommended rate of application, the agrocheniicals with a little of
exception (M.A.P.}, caused transitional effects on GOT specific activity of
earthworm, immature stage.

Table (5). Residual effect of certain agrochemicals on GOT specific

activity of earthworm, immature stage of A. caliginosa in soil
" Specific activity (Uimg prosin/min) at difierent week- intervals

d‘%b Rat 15 week 2 woek 3% week anweek  Gonerl % increaseof
mean general mean
tufenuron R 3600¢01 755cd:02 6650he12 601Mg+06  595¢f 44.07
2R 1654a:0.8 1852a£15 1941as13  2402bx14  1962a 37542
pymetozine R 60cx02  431gs02t  849des04  830efr13  7.02 def 7004
2R 104Zbx09 76Mcdx14 1511004 3352a+14  1667ab 303.69
abamectn R 451elx01 265901 7890efs08 812ef207  579ef 4025
2R 1024b£01  1976ax11  1261cx01  1751celd  1503b 26392
Fuazfoppbutyl R  610cds01  513eft05 524h+01 B6B0fL05  582ef 4036
2R 633ctt01  1143b£11  666ght03 1856¢x08 107504 16017
Melenoam-plus R 515dex01 5096f+04 330h:01 9%ex03  638ef 5454
IR 1125b:01 949bcx09 861det1) 2481be00  1354be 227.85
MAP. R 55e:01 7.09des02 899d:04 1399d:03 B891de 1562
Mirobine R 416eft02 3481g£02 74delgs0d 7311gx04  559ef 35.29
Check - 347600 2499203 506ghx05 550905  4.13f -

* In a column, means foliowed by the same letter(s) are not significantly different at
0.05 probability level. ' .

* R: Recommended rate  * 2 R: 2-iold recommended rate * MAP.: Mono
ammonium phosphate : '
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GPT activity affected by the tested agrochemicals was recorded in
Table (6) and Fig. (4). It is clear that most of the agrochemical treatments
caused significantly increase in the GPT specific activity of earthworm
compared with untreated check where, after the 12 week of treatment, the
highest elevation was occurred by lufenuron followed by pymetrozine at the
2-fold recommended rate (5.20 and 5.12 U/L/mg protein/min), respectively.
Also, after the 2™ week of treatment, lufenuron had the highest enhancing
on GPT specific activity (8 9) followed by abamectin (7.49), at the double
rate. At the 3" and the 4" week, pymetrozine at 2-fold R. rate caused the
highest increase in GPT specific activity (8.12 and 10.19 U/l/mg
protein/min), respectively as shown in Table (6).

Table (6). Residual effect of certain agrochemicals on GPT speclﬁc
activity of earthworm, immature stage of A. caliginosa in
soil .

Specific activity (UfL/mg protein/min) at different week- intervals

Agro-chemicals  Rate :

: ) % increase of
L Tiweek - 2 week 3 week 4n week General mean ]
lufenuron R 219ef£01 572desDd4  3.3defs05  2.39gh20.1 341de 84.30
2R 520a:03 89%0a06 513606  523cx01 6.12ab 23099
pymetrozine R 33cx01 330eR0.2 363 dexl1 359 i+ 0.4 346 de AL
2R 512a+07 584cd+10 8122:03 10492202 7.32a 296,08
abamectin R 250dex0.1  256ghik0.1  287elgx0.3 2729+ 03 266 de 41
2R AB1b+02 749abs04 A70bes02 651b:06  583ab 21543
F'”a;gg’rp' R 250de+01 381fg£02 275fgs01 196h:01  278de 50,34
2R 279001 436ef+03 335cd:01 446dc:00 387 cd 109.20
me’e‘;‘lﬂfm R 282c0:08 356fh:00 248fg:02 283901 292 de 58.19
2R 451bx01 7.21bctd7  465bcxD6  564c+01  550bc 197.83
MAP. R 278d:01  371fg100 5.45b:04  450d+03 404 cd 118.40
Microbine R 183fg201: 222hix01 3Mdefge0 377ef202  274de . 4831
Check - 169gi04  160i01  2219s03 189001 185e -

* In a column, means.followed by the same Ietter(s) are not slgmﬁcantly different at 0.05
probability level. .

* R: Recommended rate 2R 2-fold reoommended rate * MALP.: Mono -
ammonium phosphate S '
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Pymetrozine recorded the highest elevation in the means of GPT
specific activity using the double rate of application, in comparison with
check; (7.32) and (1.85), respectively. However, abamectin, Microbine,
fluazifop-P-butyl and mefenoxam plus-at R. rate caused a slight enhancing
in GPT specific activity, (2.66), (2.74), (2.78) and (2.92), respectively. The
general means could significantly be arranged as follows: pymetrozine at
the 2-fold R. rate (7.32) > lufenuron at the 2-fold R. rate (6.12) = abamectin
at the double rate (5.83) = mefenoxam plus at the double rate (5.50) >
MAP. (R. rate) (4.04) = fluazifop-P-butyl at 2-flod R. rate (3.87) =
pymetrozine at R. rate (3.46)= lufenuron at normal rate (3.41) = mefenoxam
plus at R. rate (2.92)z fluazifop-P-butyl at R. rate (2.78) = Microbine at
normal rate (2.74) = abamectin at R. rate (2.66)= check (1.85) U/L/mg.
protein/min.

€ o ol
' §_ 350 @ lufenuron |
B 300 ‘mpymetrozine |
| 2 . 250 0 abarmectin
' E£ 200 - O flauzifop-p-buty|
| 5% 150 w mefenoxam plus
% 100 4 EIMA‘F ]
o 'm microbine
i g 0 . Sl — g 5
| £ R.orate 2foldR. | R rate | 2foldR.
| = rate ‘ rate :
| ot | GPT |

|
|
Fig. (16): Residual effect of certain agrochemicals on GOT and GP
specific activity of earthworm, immature stage of
A. caliginosa

The increase% of GPT specific activity with 2-fold R. rate treatments
of pymetrozine, lufenuron, abamectin and mefenoxam plus (Fig. 4)
recorded the highest values as follows (296.08, 230.99, 215.43 and
197.83%), respectively.

It could be concluded that the immature stage of A.caliginosa is more
sensitive to the agrochemicals than the adult stage. Reviewing the obtained
results, it could be concluded that, there is a negative relation between the

Vol. 11 (2), 2006 236



J. Adv. Agric.Res. (Fac. Agric. Saba Basha)

activity of the two enzymes and the soluble protein content. The present
observation are in line with recorded by Abdel-Ghany et al. 1985, Ahmed et
al.(1991), lsmail ef al. (1997a p) and Beltagy (2000)
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